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Introduction:  Type  III  endoleaks  are  a rare but  potentially  life-threatening  complication  post  endovascular
aortic  aneurysm  repair  (EVAR).

Case report:  A  91-year-old  Chinese  female,  presented  to our accident  and  emergency  department  for
severe  back  and abdominal  pain. She  had previously  undergone  an  EVAR  procedure  twenty  years  ago  for
a 6.5  cm  diameter  infra-renal  abdominal  aortic aneurysm.  A  CT  aortogram  revealed  a type  III  endoleak,
with  the  contralateral  limb  found  to be disconnected  from  the  main  graft  body.  She  was  successfully
treated  by  relining  the  graft using  an  endovascular  technique.
VAR
ndoleak
ype III
urveillance

Discussion:  The  case  highlights  the  need  for  life-long  stent-graft  surveillance.  We discuss  early  genera-
tion  stent-grafts,  type  III endoleak  treatment  options  and  the current  long-term  data  for  late  EVAR-related
complications.

Conclusion:  For  patients  who  had undergone  EVAR,  type  III endoleaks  can  present  only  decades  later
and  pose  a significant  risk  of aneurysmal  rupture.

©  2019  Published  by Elsevier  Ltd on  behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open  access  article
. Introduction

Late type III endoleak is a rarely reported complication post
ndovascular aortic aneurysm repair (EVAR), with an estimated
ncidence of between 0.9–3% [1,2,6,8]. It is characterized by fabric
ears or disruptions, component disconnections, or disintegration
f the stent-graft [3]. The main concern of type III endoleaks is its
isk of re-pressurizing the aneurysmal sac, leading to subsequent
upture. Indeed, type III endoleaks have been shown to be the pre-
ominant cause of rupture and late conversion to open repair post
VAR, along with type I endoleaks [2,4]. As such, early interven-
ion is often warranted once the endoleak is identified. We  report

 rare case of type III endoleak developing only two decades after
ndovascular aortic aneurysm repair.

This case has been reported in line with the SCARE Criteria [9].

. Case presentation

A 91-year-old Chinese female with a background of hyperten-
ion and ischemic heart disease was admitted with a three-day

istory of central abdominal and back pain. She had previously
ndergone an endovascular aortic aneurysm repair (EVAR) twenty
ears prior, with a bifurcated endovascular aortic Vanguard device
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(Boston Scientific Ltd, Marlborough, MA, US)  for a 6.5 cm diameter
infra-renal abdominal aortic aneurysm. Until this admission, she
was on regular stent-graft surveillance and had been free of any
EVAR-related complications or re-interventions. Her blood pres-
sure has been well controlled on a single agent – Amlodipine and
takes only aspirin for secondary prevention for cardiovascular dis-
ease.

A pre-operative CT aortogram (CTA) was  performed and showed
that the contralateral limb of her graft had become disconnected
from the main body (type III endoleak), with an interval increase
in size of the aneurysmal sac from 4.5 to 4.8 cm the past year. In
view of the potential risk of aneurysmal rupture, the patient was
counselled for and underwent percutaneous relining of the graft
using two  kissing Endurant

TM
limbs (Medtronic Ltd, Dublin, Ireland).

This was performed by our consultant surgeon Mr  Tang Tjun Yip.
During the procedure, there was some anticipated difficulty cannu-
lating the disconnected graft from the ipsilateral groin because of
the angulation of the limb fracture and a contralateral wire from the
main body side had to be snared first through the disconnected limb
to get a through and through wire (see Fig. 1). Kissing stents had
to be deployed to reposition the bifurcation of the graft; otherwise
one side would have allowed one limb to hang over to the other
side and potentially impinge on the blood flow to the other side,
as the main body length of this graft is relatively short. The patient

tolerated the procedure well and did not report further episodes of
abdominal and back pain. She recovered well and was  discharged
two days post-procedure after a repeat CTA scan showed a no fur-
ther endoleak. We  reviewed her in clinic three months later, with
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 follow-up CTA showing no endoleaks, stable aneurysmal sac size
nd no narrowing of the limbs from the relining process.

. Case discussion

Type III endoleaks can be divided into two subtypes [3]. Type
IIa endoleak originates from disconnection of the modular com-
onents as in this case. Type IIIb endoleak originates from a defect

n the stent-graft fabric and it may  be hard to detect with CTA
nd/or angiography, unless confirmed by open surgery. While the
verall incidence of type III endoleaks have been reportedly low,
arly generation stent-grafts have been associated with higher
ates of endoleaks [7]. The Vanguard aortic graft used in our patient
elonged to this group of ‘early industry’ first generation stent
rafts, which was introduced to market in the mid-1990s. One of
he main concerns of the Vanguard aortic graft was its short main
ody. Due to its relative short stent overlap on the side of the con-
ralateral limb, there was a higher risk of limb disconnection over
ime, due to kinking of the graft as the aneurysm sac shrunk [5].
his led to a number of type III endoleaks, and its withdrawal from
he market in the late 1990s. Over time, successful generations of
tent grafts have built upon previous experience and technologi-
al advancements, improving efficiency, outcomes and procedural
uccess.

The treatment of late type III endoleak often employs an
ndovascular approach as first-line. Options include re-aligning
he existing graft with bifurcated stent grafts or extension grafts
o overlap the area of defect [6]. The procedures are technically
traightforward, as long as the interventionist is able to negotiate
he offset components and cannulate the main body gate, as in our
ase. Failing endovascular treatment, open repair can be consid-
red. These include endograft preservation with in situ suturing,
artial endograft explantation with reanastomosis or total explan-
ation with replacement [1].

Given the introduction of EVAR only in the early 1990s in sur-
ically high-risk patients, the long-term follow-up data in the
iterature are currently limited. In a meta-analysis of EVAR-1,
REAM, OVER and ACE trials, Powell et al. [8] reported AAA-related
ortality to range from 5 to 11% of all-cause mortality more than

our years post EVAR. For patients eight years post EVAR, aneurysm-
elated deaths, serious and life-threatening intervention rates were

.4,1.6 and 2.1 per 100 person-years respectively, comparable with
hose for patients 6 months to 8 years post EVAR. As evident, the
isks for long-term EVAR-related complications are not insignifi-
ant. As our patient demonstrated, even after a complication-free
X.

interval period of almost twenty years, the stent-graft stability
should be not taken for granted. The case highlights once again
the importance and need for lifelong aortic stent graft surveillance.

4. Conclusion

For patients who  had undergone EVAR, type III endoleaks can
present decades later and pose a significant risk of aneurysmal rup-
ture. Once identified, early treatment is often warranted. While
the improvements in successive generations of stent-grafts may
have reduced rates of endoleaks, the current long-term data for
patient outcomes post EVAR suggests the need for life-long aortic
stent-graft surveillance.
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